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Description 
Sealing Ring 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The invention relates to a sealing ring, in particular, a ro- 
tary shaft seal, a piston seal ring, or a rod seal. The seal- 
ing ring comprises at least one fastening part secured on 
a first, preferably stationary, machine part and at least 
one sealing part which, when the sealing ring is mounted, 
sealingly rests against a second, preferably movable, ma- 
chine part. 

[0003] 2. Description of the Related Art. 

[0004] Rotary shaft seals are known that have a cup-shaped an- 
nular body provided at least on its outer peripheral sur- 
face at least partially with a coating or sheath that is com- 
prised of elastic material. The coating forms a static seal- 
ing part that rests in the mounted position sealingly on 
the wall of the mounting space. The dynamic sealing part 
is formed of an annular disk made of polytetrafluoroethy- 



lene that must be attached to the support body. The seal- 
ing ring is complex in its configuration and expensive in 
its manufacture. In order to obtain a proper static sealing 
action, the wall of the mounting space must be machined 

very precisely. 
Summary of Invention 

[0005] it is an object of the present invention to configure a seal- 
ing ring of this kind such that it can be mounted easily 
and has a constructively simple configuration. 

[0006] | n accordance with the present invention, this is achieved 
in that the fastening part and the sealing part are compo- 
nents of an annular disk which can be fastened without 
intermediate positioning of a carrying or supporting body 
on the machine part. 

[0007] The sealing ring according to the invention is mounted 

without a carrying or supporting body at the mounting lo- 
cation. Generally, the sealing ring is fastened on the sta- 
tionary machine part, for example, a housing. However, it 
is also possible to fasten the sealing ring on the movable 
machine part. Since a support or carrying body is not 
present, the annular disk is held directly on the machine 
part. The sealing ring according to the invention can be 
manufactured and mounted very simply and inexpensively 



in this way. Since a coating or a sheath must not be pro- 
vided on the carrying or support body, the expensive vul- 
canization devices required for this purpose are no longer 
needed. The fastening surface on the machine part must 
not be machined precisely or can be left unmachined; this 
contributes to an inexpensive mounting of the sealing 
ring. 

[0008] Advantageously, the annular disk is fastened by means of 
an adhesive layer on the machine part. This adhesive layer 
can be configured such that, for obtaining the adhesive 
action, it must only be heated while the sealing ring is 
pressed against the fastening surface. 

[0009] Advantageously, the adhesive layer is configured such 

that upon renewed heating the adhesive force is reduced 
such that the sealing ring can be removed from the ma- 
chine part. 

[0010] The annular disk is, in particular, a polyfluorocarbon disk, 
preferably, a polytetrafluorocarbon disk. It can be sub- 
jected to a plasma treatment, at least in the area with 
which it is fastened on the machine part, such that this 
fastening area has a surface roughness within the micro 
range. The plasma treatment as a result of plasma etching 
provides a sandblasting effect and/or chemical changes in 



the micro range of the surface. This plasma-activated 
range or area ensures that the annular disk can be reliably 
and securely connected to the machine part without this 
requiring the otherwise necessary etching processes by 
means of solutions. The plasma-treated area of the annu- 
lar disk can be connected directly to the machine part, 
i.e., without any intermediate layer comprised of a bond- 
ing agent having to be provided. Of course, it is possible 

to employ such an intermediate layer, if desired. 
Brief Description of Drawings 

[001 1] pig. 1 shows in axial section one half of a first embodi- 
ment of a sealing ring according to the invention. 

[0012] pig. 2 shows a second embodiment of a sealing ring ac- 
cording to the invention in an illustration according to Fig. 
1. 

[0013] Fig. 3 shows a third embodiment of a sealing ring accord- 
ing to the invention in an illustration according to Fig. 1. 

[0014] Fig. 4 shows a part of the sealing ring according to Fig. 2 
arranged in a mounting tool. 

[0015] Fig. 5 shows a fourth embodiment of a sealing ring ac- 
cording to the invention in an illustration corresponding 
to Fig. 1. 

[0016] Fig. 6 shows a fifth embodiment of a sealing ring accord- 



ing to the invention in an illustration corresponding to 
that of Fig. 1. 

[0017] pig. 7 shows a sixth embodiment of a sealing ring accord- 
ing to the invention in an illustration corresponding to 
that of Fig. 1. 

[0018] pig. 8 is an end view of a seventh embodiment of a sealing 
ring according to Fig. 9 before being mounted. 

[0019] Fig. 9 is a section view along the line IX-IX our Fig. 8 in an 
enlarged illustration. 

[0020] Fig. 10 shows in an illustration corresponding to Fig. 9 the 
embodiment of a sealing ring according to Fig. 3. 

[0021] Fig. 11 shows in an illustration corresponding to Fig. 9 the 
embodiment of a sealing ring according to Fig. 2. 

[0022] Fig. 12 shows in an illustration corresponding to Fig. 9 the 
embodiment of a sealing ring according to Fig. 1. 

[0023] Fig. 13 shows an embodiment of a sealing ring according 
to Fig. 2 with a protective film in an illustration corre- 
sponding to Fig. 8. 

[0024] Fig. 14 shows in an enlarged illustration a section along 
the lineXIV-XIVof Fig. 13. 

[0025] Fig. 15 shows in an illustration corresponding to Fig. 9 of 
the embodiment of a sealing ring according to Fig. 3 hav- 
ing a protective film attached thereto. 



[0026] pig. 16 shows an eighth embodiment of a sealing ring ac- 
cording to the invention in an illustration according to Fig. 
1. 

[0027] pig. 17 shows a ninth embodiment of a sealing ring ac- 
cording to the invention in an illustration according to Fig. 
1. 

[0028] Fig. 18 shows a tenth embodiment of a sealing ring ac- 
cording to the invention in an illustration according to Fig. 
1. 

Detailed Description 

[0029] The rotary shaft seal 1 illustrated in Figs. 1 and 12 is 
formed by an annular disk 2 ( Fig. 12) that has on one 
side 2' an adhesive layer 3 with which it is fastened on the 
end face recess 4 of a machine housing 5 (not illustrated 
in detail). The annular disk 2 is comprised preferably of 
polyfluorocarbon, in particular, polytetrafluoroethylene. 
Of course, it can also be made of any other suitable mate- 
rial, for example, elastomer-modified polytetrafluoroethy- 
lene or an elastomer or a similar material. The annular 
disk 2 has a radial outer annular section forming a fasten- 
ing part 6 for connecting the annular disk 2 to the hous- 
ing 5. As illustrated in Fig. 1, the annular disk 2 is at- 
tached by means of the adhesive layer 3 directly to a bot- 



torn 7 of the recess 4. 

[0030] The radial inner annular section of the annular disk 2 

forms a sealing part 8 with which the annular disk 2 rests 
sealingly on a shaft 9 to be sealed. The shaft penetrates 
through a central opening 10 of the housing 5. The seal- 
ing part 8 has a slightly smaller radial width than the fas- 
tening part 6. The sealing part 8 has on the side 2' facing 
the medium (in the following: the medium side) a spirally 
extending annular groove 11. It forms, as is known in the 
art, a returning device for conveying away the medium to 
be sealed. In the illustrated embodiment of Fig. 1, the 
sealing part 8 is curved in a direction toward the side fac- 
ing the air (in the following: the air side). 

[0031] For mounting, the annular disk 2 is inserted by means of a 
mounting tool 12 (Fig. 1) in the mounting direction P into 
the recess 4 of the housing 5 until the annular disk 2 with 
its adhesive layer 3 rests against the bottom 7 of the re- 
cess 4. For securing the annular disk 2, the tool 12 is 
connected to a vacuum device (not illustrated) and has at 
least one, preferably several, supply lines 13 opening into 
the planar end face 14 of the tool; by means of the supply 
lines, a suction force is exerted onto the annular disk 2. 
By means of the vacuum device the annular disk 2 is 



sucked against the tool and secured in this way on the 
tool such that it can be inserted together with the tool 
into the housing 5 in the direction P. The end face 14 of 
the mounting tool 12 has radially such a width that the 
annular disk 2 with its fastening part 6 securely rests 
against the end facel4. 
[0032] Moreover, the tool 12 has a heating device 15 with which 
the adhesive layer 3 can be heated and/or melted in order 
to attach the annular disk 2 to the bottom 7 of the recess 
4. During the heating process, the adhesive layer 3 is 
pressed by means of the mounting tool 12 with sufficient 
pressure against the bottom 7. As soon as the adhesive 
layer 3 has hardened after switching off the heating device 
15, the vacuum device is switched off so that the mount- 
ing tool 12 can be retracted. Since the end face 14 of the 
mounting tool 12 extends about the circumference of the 
adhesive layer 3, the layer is pressed against the bottom 
7. 

[0033] | n this way, it is ensured that the sealing ring 1 is securely 
fastened on the bottom 7. The adhesive layer 3 extends to 
the outer edge 35 of the sealing ring 1 (Fig. 12) and 
across at least half the radial with of the fastening part 6. 
Since the sealing ring 1 is fastened directly on the bottom 



7, the sealing ring has a constructively simple configura- 
tion. For example, additional fastening parts such as sup- 
port members are not required. The sealing ring 1 can 
therefore also be manufactured very inexpensively. In 
particular, the bottom 7 of the recess 4 that provides the 
mounting space must not be machined precisely because 
the adhesive layer 3 will compensate possibly present 
roughness of the bottom 7. The housing 5 can be cast, 
must not be machined or needs to be machined only 
coarsely. Since no narrow manufacturing tolerances are 
required at the corresponding housing surface, the hous- 
ing 5 can be manufactured inexpensively. As a result of 
the simple, direct attachment of the sealing ring 1 on the 
housing 5, mounting can be carried out in a simple way 
with minimal expenditure. 

[0034] when the sealing ring 1 is to be removed from the hous- 
ing, this can also be realized by means of the tool 12. 
With the heating device 15, the adhesive layer 3 is heated. 
When the adhesive layer has been melted, the sealing ring 
1 can be removed by means of the tool whose vacuum 
device is switched on. 

[0035] The sealing ring la illustrated in Figs. 2 and 10 differs 

from the afore described sealing ring 1 in that the sealing 



part 8a is bent in the direction towards the medium side. 
The returning device 11a is provided on the air side 16 of 
the sealing part 8a projecting into the housing opening 10 
of the housing 5a. 

[0036] The sealing ring la is fastened with its fastening part 6a 
by means of the adhesive layer 3a on a plane end face 17 
of the housing 5a. By means of the mounting tool 12a, the 
annular disk 2a is pressed with the adhesive layer 3a 
against the housing end face 17 and, by means of the 
heating device 15, the adhesive layer 3a is melted in the 
afore described way. After hardening of the adhesive layer 
3a and removal of the tool, the sealing ring la is fastened 
securely on the end face of the housing 17 that is posi- 
tioned radially relative to the shaft 9 to be sealed. The tool 
12a, in contrast to the tool 12 of Fig. 1, has no suction 
device so that there are also no supply lines 13. 

[0037] The sealing ring la can also be simply and inexpensively 
manufactured and mounted. The connecting surface 17 of 
the housing 5a can be unmachined or needs to be ma- 
chined only coarsely so that no narrow tolerances must be 
maintained during manufacture. 

[0038] The sealing ring lb according to Figs. 3 and 11 differs 
from the afore described sealing ring la in that, in addi- 



tion to the adhesive layer 3b, an additional adhesive layer 

18 is provided on the air side 16b ( Fig. 11) of the annular 
disk 2b. By means of the adhesive layer 18, a ring-shaped 
sealing member 19 is secured to the annular disk 2b. The 
sealing member 19 is comprised preferably of nonwoven 
material. In the illustrated embodiment, it is somewhat 
thinner than the annular disk 2b but significantly thicker 
than the adhesive layer 3b and 18. The sealing member 

19 has the same outer diameter as the annular disk 2b 
and extends up to the area of the returning device lib. As 
illustrated in Fig. 11, the sealing member 19 has greater 
radial width than the two adhesive layers 3b, 18 which are 
of the same radial width. In the mounted position (Fig. 3), 
the sealing member 19 rests against the shaft 9. 

[0039] As illustrated in Fig. 11, the sealing member 19 extends 
approximately to half the radial width of the sealing part 
8b. The sealing member 19 prevents penetration of dust 
and dirt particles or the like. 

[0040] The mounting tool 12b for the sealing ring lb is identical 
to the tool according to Fig. 2. 

[0041] pig. 4 shows the annular disk 2a according to Fig. 2 which 
is fastened on the plane end face 17 of the housing 5a. 
For centering the sealing disk 2a during mounting, the 



mounting tool 12c has an end face recess 21. In the re- 
cess 21, the sealing ring la is positive-lockingly secured. 
The recess 21 is of such a configuration that the annular 
disk 2a with its outer edge rests against the sidewall 36 of 
the recess 21. The annular disk 2a rests with the side 16a 
located opposite the adhesive layer 3a against the bottom 
22 of the recess 21. In order for the adhesive layer 3a to 
be attached reliably to the end face 17 of the housing 5a, 
the annular disk 2a projects past the recess 21. The 
mounting tool 12c has at least one, preferably several, 
supply lines 13 distributed about its circumference; the 
lines 13 are connected to a vacuum/underpressure device. 
During mounting, the sealing ring la arranged in the re- 
cess 21 is pulled by the underpressure (vacuum) suffi- 
ciently tightly or securely against the bottom 22 of the re- 
cess 21 so that a simple and safe attachment of the seal- 
ing ring la on the housing end face 17 is ensured. In 
other respects, the mounting tool 12c is identical to the 
configuration according to Fig. 1. By means of the tool 
12c, the sealing ring la can be properly aligned and se- 
cured radially relative to the housing 5a during mounting 
until the adhesive layer 3a has cooled. 
[0042] | n the embodiments according to Fig. 5, the bottom 7d of 



the receiving space 4d of the housing 5d has a nose 23 
extending about the axis of the sealing ring Id. The nose 
23 has a triangular cross-section and is preferably formed 
as a unitary or monolithic part of the housing 5d. Advan- 
tageously, the housing 5d is cast together with the nose 
23. The bottom 7d and the nose 23 can be unmachined or 
can be machined only coarsely. As in the preceding em- 
bodiments, fine machining with high precision is not re- 
quired. 

[0043] The annular disk 2d of the sealing ring Id is provided with 
a depression 24 matching the nose 23; the nose 23 en- 
gages the depression 24 when the sealing ring Id is in the 
mounted position. The adhesive layer 3d is matched to 
the shape of the annular disk 2d. 

[0044] The mounting tool 12d is provided at its end face 14d 
with a circumferential recess 37 for receiving a bead 25 
formed by the depression 24 of the sealing ring Id. The 
bead 25 rests areally against the bottom of the recess 37. 
Supply lines 13 open into the recess 37. 

[0045] The bead 25 projects past the side 16d of the annular disk 
2d facing away from the adhesive layer 3d. When the an- 
nular disk 2d is comprised of polytetrafluoroethylene, the 
bead 25 is advantageously produced by an embossing 



process. The bead 25 is provided approximate at half the 
radial width of the fastening part 6d of the annular disk 
2d. 

[0046] since the end face 14d of the mounting tool 12d is 

matched with regard to its shape to the annular disk 2d, 
the sealing ring Id can be fastened without problems to 
the bottom 7d and the nose 23 of the recess 4d provided 
on the housing 5d. 

[0047] | n other respects, the mounting tool 12d is identical to the 
configuration of the embodiment according to Fig. 1. 

[0048] pig. 6 shows a sealing ring le fastened on the end face 
17e of the housing 5e by means of the adhesive layer 3e. 
At the edge of the housing opening 10 for the shaft 9, a 
circumferentially extending projection 23e projects past 
the end face 17e and extends along the edge; in cross- 
section, the projection 23e has a triangular shape. 

[0049] The annular disk 2e of the sealing ring le is fastened by 
means of the adhesive layer 3e in such a way to the end 
face 17 and the projection 23e of the housing 5e that the 
sealing part 8e rests sealingly with elastic deformation on 
the shaft 9. The sealing part 8e is bend to a V-shape in its 
mounted position when viewed in cross-section. The fas- 
tening part 6e of the sealing ring le has an arc-shaped 



transition into the sealing part 8e at the level of the tip of 
the projection 23e. Because of the V-shaped configuration 
when viewed in cross-section, the sealing part 8e rests 
with a sufficiently high force against the shaft 9. 
[0050] The underside 26 of the projection 23e facing the shaft 9 
rests against a conical surface opening in the direction to- 
ward the air side. In this way, between the underside 26 
and the neighboring section 28 of the sealing part 8e, an 
annular gap 29 is formed that tapers from the medium 
side in the direction toward the section 28 of the sealing 
part 8e and is closed off by it relative to the air side. The 
section 28 adjoins at an acute angle an end section 27 
extending in the direction toward the air side with which 
the seating parts 8e rests against the shaft 9. The end 
section 27 has a returning device lie for the medium to 
be sealed. On the medium side, the pressure P acts on the 
sealing part 8e. By means of the medium present within 
the annular gap 29, the sealing part 8e or its section 28 is 
loaded in the direction toward the shaft 9, as indicated by 
the arrows illustrated in Fig. 6. When the medium pres- 
sure increases, the sealing part 8e is forced more strongly 
against the shaft 9 so that a proper sealing action is en- 
sured and leakage is reliably prevented. Should overpres- 



sure occur, the sealing part 8e will not be lifted off the 
shaft 9 because of the described configuration. The sec- 
tion 28 of the sealing part 8e extends in the direction to- 
ward the air side radially at a slant outwardly so that it is 
loaded radially inwardly because of the pressure on the 
medium side. This has the result that the end section 27, 
resting sealingly on the shaft 9 and extending in the di- 
rection toward the air side, is also pressed tightly against 
the shaft 9. Moreover, the sealing ring is more flexible in 
the radial direction as a result of the described configura- 
tion. 

[0051] pig. 7 shows a rod seal If that is comprised, like the seal- 
ing ring 1, of an annular disk 2f and adhesive layer 3f. It 
extends approximately across half the radial width of the 
disk 2f. By means of the adhesive layer, the sealing ring If 
is attached to a conical surface 30 of a guide housing 5f 
for a piston rod 9f or a valve shaft. The sealing ring If is 
fastened with its fastening part 6f by means of the adhe- 
sive layer 3f on the surface 30. The sealing part 8f pro- 
jecting freely forwardly past the housing 5f or the conical 
surface 30 rests with elastic prestress sealingly against 
the piston rod 9f. 

[0052] | n contrast to the above described sealing rings, the inner 



side 3 1 of the sealing part 8f resting against the rod 9f is 
smooth, i.e., without any returning device. The sealing 
ring If can also be manufactured simply and inexpen- 
sively and mounted easily. For mounting, a mounting tool 
(not illustrated) can be provided that is of a similar con- 
figuration as the above described mounting tools. 

[0053] pigs. 8 and 9 show the possibility of employing an adhe- 
sive layer 3 protected by a protective film 32 for attaching 
the sealing ring 1 to a housing. The protective film 32 has 
the same size as the adhesive layer 3 so that the layer 3 is 
completely covered. The protective film 32 is removed 
from the adhesive layer 3 shortly before mounting the 
sealing ring 1. The protective film 32 can be used in all 
described embodiments. Advantageously, the protective 
film 32 is used when the adhesive layer 3 is formed by a 
double-sided adhesive strip. 

[0054] | n order to facilitate removal of the protective film 32, it 
can be provided with a radially projecting tab 33, as is il- 
lustrated with the aid of the protective film 32g in Figs. 13 
and 14. By means of the tab 33, the protective film 32g 
can be gripped easily in order to remove it in a simple and 
quick way from the adhesive layer 3a before mounting of 
the sealing ring la. 



[0055] pig. 15 shows the sealing ring lb according to Fig. 3 and 
11 where the adhesive layer 3b is a double-sided adhesive 
strip whose outer side is protected by a protective film 32. 
Of course, in place of this protective film the protective 
film 32g according to Figs. 13 and 14 can be used. 

[0056] pig. 16 shows a sealing ring lg that corresponds substan- 
tially to that of Fig. 3. Instead of the sealing member 19, a 
further annular disk 2g' is provided whose sealing part 8g' 
is bent in the same direction relative to the medium side 
as the sealing part 8g of the annular disk 2g. It is glued by 
means of the adhesive layer 3g to the housing 5g while 
the annular disk 2g' with its fastening part 6g" is fastened 
by means of an additional adhesive layer 18g' on the seal- 
ing ring 2g. The sealing ring 8g' of the annular disk 2g' is 
deformed also during mounting of the sealing ring lg into 
the position illustrated in Fig. 16 in which position it rests 
with its sealing part 8g' sealingly against the shaft 9. The 
sealing disk 2g' can have the same configuration as the 
sealing disk 2g. However, it can also have a reduced wall 
thickness, as illustrated, but also a greater one, and can 
be free of any returning device. Both sealing disks 2g, 2g' 
can be made of the same material or different materials, 
for example, polyfluorocarbon, preferably polytetrafluo- 



roethylene or elastomer- modified polytetrafluoroethylene, 
or an elastomer or a similar material. 

[0057] This embodiment has the advantage that upon wear of the 
first sealing disk 2g the second annular disk 2g' ensures 
the necessary sealing action. 

[0058] The embodiment according to Fig. 17 differs from the 
afore described embodiment in that the second annular 
disk 2h' is connected mirror-symmetrically to the first an- 
nular disk 2h by means of the adhesive layer 18h' . More- 
over, the annular disk 2h' is provided on its sealing part 
8h' resting seal-tightly on the shaft 9 with a returning de- 
vice llh 1 which is identical to the returning device of the 
sealing part 8h of the annular disk 2h. The annular disk 
2h is connected by means of adhesive layer 3h on the 
housing 5h. As in the case of the sealing member 19 of 
the embodiment according to Fig. 3, the inner diameter of 
the annular opening delimited by the sealing part 8h' is 
smaller than the diameter of the shaft 9. In comparison to 
the sealing part 8h, the sealing part 8h' is bent in the op- 
posite direction, i.e., toward the air side, and forms a dust 
lip that prevents penetration of the dust/dirt particles into 
the medium. 

[0059] | n the embodiment according to Fig. 18, the annular disk 



2i is bent such that the fastening part 6i is inclined at an 
acute angle relative to the axially extending sealing part 
8i, 8i' for adaptation to a conically shaped housing recep- 
tacle 4i. It is comprised of a first sealing lip 8i and a sec- 
ond sealing lip 8i' which extend substantially parallel to 
one another and to the shaft 9. The second seating lip 8i' 
surrounds the shaft 9. The first sealing lip 8i has at the 
medium side a transition via a circular section-shaped 
bent section 39 into the fastening part 6i and at the air 
side via a radially extending intermediate section 41 into 
the second sealing lip 8i\ It has at the medium side and 
the air side primary and secondary sealing edges 42 and 
43, respectively, that protect the shaft 9 relative to the 
medium and relative to the penetration of dirt particles 
from the air side. On the inner side of the intermediate 
section 41, a groove 44 extending coaxially to the shaft 
axis is provided, for example, by embossing. It acts as a 
joint between the sealing lips 8i and 8i' and provides a 
defined deflection point for the second sealing lip 8i\ The 
sealing lip 8i' is formed by bending the straight annular 
disk 2i in a central ring section wherein the sealing lip 8i' 
is bent rollingly by 180 degrees radially outwardly to the 
contact position on the first sealing lip 8i. The sealing lips 



8i and 8i' in the embodiment have identical length. Of 
course, they can also have different lengths. The second 
sealing lip 8i' can also be provided at its contact surface 
with the shaft 9 with a known returning device in order to 
ensure optimal lubrication of the shaft 9 and of the seal- 
ing lip 8i' on the contact surfaces and to thus reduce fric- 
tion and the sealing gap temperature between the shaft 
and the sealing lip. This also prevents the risk of oil cok- 
ing. 

[0060] Advantageously, in this configuration between the tool 12 i 
and the fastening part 6i an elastic support 45 is provided 
with which shape deviations at the receiving cone 4i of the 
machine housing 5i can be compensated. 

[0061] Between the two sealing lips 8i, 8i' a gap-shaped annular 
space 46 is provided that is open to the oil side (medium 
side). In this way, the oil can reach the annular space 46 
and force the sealing lip 8i' against the shaft 9. The de- 
scribed rotary shaft seal has the advantage that it can be 
adapted to very different operating conditions and appli- 
cations. For example, it can be employed in combination 
with known sealing rings that have only one sealing lip 
facing the oil or medium side. In the sealing ring accord- 
ing to Fig. 18, the risk of damaging the sealing lip 8i' 



when mounting the sealing ring on the shaft 9 is elimi- 
nated. The sealing lip 8i' can be checked after mounting 
of the sealing ring with regard to correct mounting. More- 
over, no additional dust lip is required because this func- 
tion is already integrated by means of the secondary seal- 
ing edge 43. Moreover, the sealing ring enables a reduc- 
tion of the seal size by at least 50 % and a weight reduc- 
tion of the device to be sealed up to several kilograms. 
With regard to the seal, a weight savings by 90 % in com- 
parison to known sealing rings provided with a sealing lip 
oriented toward the air side can be achieved. 
[0062] Also, a cost reduction with regard to the sealing ring is 

possible in comparison to the known sealing rings. Finally, 
in the sealing ring according to Fig. 18 no machining of 
the seal receptacle is required so that the expensive and 
precise machining of the sealing receptacle bore is no 
longer required. Also, the sealing ring still has the advan- 
tages of the seals having a sealing lip oriented toward the 
oil side. The disadvantages of these known seals are 
moreover eliminated. The advantages of the above de- 
scribed seals relative to the known seals reside in that the 
position of the sealing edge relative to the air and 
medium sides can be selected freely. Moreover, a combi- 



nation of the sealing principles 'returning action' and 
'sealing edge' is possible. Also, a priority with regard to an 
oil sealing action or a protective action can be set. Finally, 
it is prevented that the sealing lip upon pressure loading 
will be lifted off the shaft so that a pressure check of the 
device is possible without additional measures and the 
use of the seal is possible also for pressure loading. It is 
also advantageous that the sealing lip can be loaded by 
pressure from the oil side as well as from the air side. In 
this way, the mounting position is universal, and the seal- 
ing ring or the seal is suitable for separating two pressure 
chambers. 

[0063] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 



